Identification and analysis of novel R308K mutation in glucokinase of type 2 diabetic patient and its kinetic correlation.
Glucokinase (GK) plays a critical role in glucose homeostasis and the mutations in GK gene result in pathogenic complications known as Maturity Onset Diabetes of the Young 2, an autosomal dominant form of diabetic condition. In the present study, GK was purified from human liver tissue and the pure enzyme showed single band in SDS-PAGE with a molecular weight of 50 kDa. The kinetics of pure GK showed enzyme activity of 0.423±0.02 µM glucose-6-phosphate (G6P)/mL/Min and Km value of 6.66±0.02 µM. These values were compared in the liver biopsy of a clinically proven type 2 diabetic patient, where GK kinetics showed decreased enzyme activity of 0.16±0.025 µM G6P/mL/Min and increased Km of 23±0.9 µM, indicating the hyperglycemic condition in the patient. The genetic analysis of 10th exon of GK gene from this patient showed a R308K mutation. To substantiate these results, comparative molecular dynamics and docking studies were carried out where a higher docking score (-10.218 kcal/mol) was observed in the mutated GK than wild-type GK structure (-12.593 kcal/mol) indicating affinity variations for glucose. During the simulation process, glucose was expelled out from the mutant conformation but not from wild-type GK, making glucose unavailable for phosphorylation. Therefore, these results conclusively explain hyperglycemic condition in this patient.